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Description 



METHOD FOR FABRICATING METALLIC 

STRUCTURE 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to a method for forming a 
metallic structure, and more particularly, to a method for 
forming a metallic structure by LIGA technologies. The 
metallic structure can be a metallic picture or an insert 
mold. 

[0003] 2. Description of the Prior Art 

[0004] | n recent years, metallic pictures have become very popu- 
lar due to their characteristic features. A typical metallic 
picture uses thin metal film as a base material instead of 
the paper of a traditional picture. The metallic picture has 
a plurality of raised patterns on the surface, and these 
raised patterns reflect light at different angles. Thus, a 
picture, either portrait or landscape, is interpreted by a 



viewer due to variation in the reflected light. In addition, 
the brilliance of metal brings the metallic picture an ex- 
clusive quality not found in normal pictures. 

[0005] a conventional metallic picture is formed by metal print- 
ing technology. A thin metal film is imprinted by a print- 
ing stencil under high pressure to transfer the patterns of 
the printing stencil onto the surface of the thin metal film. 
These patterns form a portrait picture, a landscape pic- 
ture, or other desired images. However, it takes a long 
period of time, and money as well, to fabricate a printing 
stencil by either a mechanical method or by a chemical 
etching method. Therefore, it is uneconomical to produce 
metallic pictures by metal printing technology if the de- 
sired quantity of the pictures is not large. 

[0006] | n addition, a metal printer has become available which 

can provide another way to manufacture metallic pictures. 
Please refer to Fig.l and Fig. 2. Fig.l and Fig. 2 are 
schematic diagrams illustrating a method for forming a 
metallic picture by a metal printer, where Fig.l is a cross- 
sectional view, and Fig. 2 is a top view. As shown in Fig.l 
and Fig. 2, the metal printer utilizes a rigid drill (such as a 
diamond drill) 2 to hit a thin metal film 4 for forming a 
plurality of pits (such as 6A, 6B, and 6C) arranged densely 



on the surface of the thin metal film 4. These pits have 
different sizes and depths. Since the brightness of the re- 
flected light is proportional to the depth of the pit, the re- 
quired image can be interpreted on the surface of the thin 
metal film 4. In practice, the metal printer is controlled by 
a program so as to transfer the required image into sig- 
nals that drive the drill 2 to form the pits having different 
sizes and depths. These pits therefore form a metallic 
picture. 

[0007] please refer to Fig. 3. Fig. 3 is a schematic diagram of a 

metallic picture 8 fabricated by a metal printer. As shown 
in Fig. 3, the metallic picture 8 can reflect an image (as the 
characters "U-TECH") due to the brightness differences of 
the pits. However, the image to be formed onto the 
metallic picture 8 has to be processed by professional im- 
age processing software for adjusting color features, such 
as contrast or chroma, otherwise, the image of the metal- 
lic picture 8 is not distinct due to insufficient contrast. In 
addition, the metallic picture 8 fabricated by the metal 
printer is limited in resolution. 

[0008] | n V j ew 0 f the above problems, it is necessary to find a 
new method for fabricating high resolution metallic pic- 
tures when the required production number is not high. 



Summary of Invention 

[0009] it j S therefore a primary objective of the present invention 
to provide a method for forming a metallic structure by 
thin film technologies to solve the above problems. 

[0010] According to the claimed invention, a method for forming 
a metallic structure is disclosed. The method includes 
providing a substrate, and disposing a photoresist layer 
onto the substrate; performing an exposing and develop- 
ing process by using a film having a pattern as a mask for 
patterning the photoresist layer so as to form a photore- 
sist pattern corresponding to the pattern of the film; and 
forming a metal layer onto the substrate and the photore- 
sist pattern by a LIGA technology, such as electroforming 
or electroless plating, for implementing the metallic 
structure. 

[0011] | n addition to being a metallic picture, the metallic struc- 
ture of the present invention can be further used as an in- 
sert mold of an injection molding machine. In such case, 
the metallic structure of the present invention can pro- 
duce plastic pictures in mass production. Therefore, the 
method according to the present invention not only can 
produce personalized metallic pictures in small amounts, 
but also can fabricate commercial pictures in a great 



amount. In addition, the method of the present invention 

is able to fabricate high resolution pictures. 

[0012] These and other objectives of the present invention will no 

doubt become obvious to those of ordinary skill in the art 

after having read the following detailed description of the 

preferred embodiment that is illustrated in the various 

figures and drawings. 
Brief Description of Drawings 

[0013] pig.l and Fig. 2 are schematic diagrams illustrating a 

method for forming a metallic picture by a metal printer. 

[0014] pig. 3 is a schematic diagram of a metallic picture 8 fabri- 
cated by a metal printer. 

[0015] pig. 4 to Fig. 7 are schematic diagrams illustrating a 

method of forming a metallic picture according to a pre- 
ferred embodiment of the present invention. 
Detailed Description 

[0016] please refer to Fig. 4 to Fig. 7. Fig. 4 to Fig. 7 are schematic 
diagrams illustrating a method of forming a metallic pic- 
ture according to a preferred embodiment of the present 
invention. As shown in Fig. 4, a substrate 10 is provided, 
and a photoresist layer 12 is then disposed onto the sur- 
face of the substrate 10. The substrate 10 can be a glass 



substrate or another insulating substrate, and the material 
of the photoresist layer 12 can be a wet photoresist or dry 
photoresist depending on the practical situation. In addi- 
tion, the type of the photoresist layer 12 is also arbitrary. 
A positive photoresist or a negative photoresist is selected 
according to the pattern of the mask or film to be used 
afterward, or the times that the pattern needs to be trans- 
ferred in order to form the correct pattern on the picture 
product. 

[0017] As shown in Fig. 5, a film 14 having a pattern thereon is 
used as a mask to perform an exposing and developing 
process so as to form a photoresist pattern 16 corre- 
sponding to the pattern of the film 14 onto the substrate 
10. If the photoresist layer 12 (refer to Fig. 4) is a positive 
photoresist, and the photoresist pattern 16 is identical to 
the pattern of the film 14. If the photoresist layer 12 (refer 
to Fig. 4) is a negative photoresist, the photoresist pattern 
16 is complementary to the pattern of the film 14. In 
practice, the film 14 is clipped between two transparent 
glass plates, adjusted to a proper position, and exposed 
by different types of exposing methods, such as contact 
type, proximity type, or projection type, according to the 
resolution requirements. In addition, the light source in 



the exposing process can be selected as UV light, IR light, 
neutral light, or laser beam according to practical effects. 
Furthermore, it is possible to transfer the pattern of the 
film 14 into a mask, and perform the exposing and devel- 
oping process by the mask to form the photoresist pattern 
16 on the substrate 10. 

[0018] As shown in Fig. 6, a seed layer 18 is then formed on the 
surface of the substrate 10 and the photoresist pattern 16 
for enhancing the effect of following electroforming or 
electroplating process. The seed layer 18 can be formed 
by evaporating, sputtering, or electroless plating. The 
thickness of the seed layer 18 is in the order of nanome- 
ters, and is adjustable. Preferably, the material of the seed 
layer 18 is nickel or silver, however, it can also be ITO, 
carbon film, or other suitable conductive material. 

[0019] As shown in Fig. 7, a metal layer 20 is then formed on the 
surface of the seed layer 18 by electroforming, electro- 
plating, or electroless plating. A releasing process follows 
to release the material layer 20 and the seed layer 18 from 
the substrate 10 and the photoresist pattern 16. In addi- 
tion, a planarization process can be selectively performed 
for planarizing the uneven surface of the material layer 20 
by, for example, a polishing machine. It should be noted 



that the material of the metal layer 20 could differ from 
the material of the seed layer 18 due to hardness or cost 
consideration. Besides, the thickness of the metal layer 20 
is also arbitrary. If a metallic picture is desired, the thick- 
ness of the metal layer 20 can be thinner. If the metal 
layer 20 is used to be an insert mold, however, the thick- 
ness must be thicker for bearing the high pressure during 
the injection molding process. Also, the purpose of the 
releasing process is to separate the seed layer 18 from the 
substrate 10 and the photoresist pattern 16, and thus an- 
other photoresist film (not shown) can be previously 
formed on the surface of the substrate 10 and the pho- 
toresist pattern 16 as a release layer in practical applica- 
tion. 

[0020] The pattern formed on the seed layer 18 is therefore the 
required pattern of the metallic picture of the present in- 
vention. The pattern of the metallic picture can be further 
processed, such as polished, painted, sand-blasted, or 
covered by a protection layer for forming a more delicate 
picture. It is worth noting that the purpose of the seed 
layer 18 is to aid the formation of the metal layer 20. If 
technology permits, the formation of the seed layer 18 
can be omitted, and a single metal layer or a composite 



metal layer can be directly formed onto the substrate 10 
and the photoresist pattern 16. In addition, the metal 
layer 20 can be replaced by other suitable nonmetal ma- 
terials formed by a physical vapor deposition process or a 
chemical vapor deposition process to form the picture 
that meets different requirements or applications. 
[° 021 ] In comparison with the prior art, the method of the 

present invention utilizes a film or a mask to fabricate 
metallic pictures or pictures with other materials by thin 
film technologies. In addition, the method can produce 
plastic pictures or signets for stamping a picture in mass 
production. 

[0022] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



